Anesthesia influences neuronal activity and drug effectiveness in neuropathic rats.
In the study of neuropathic pain, the reduction of spinal neuronal activity by an analgesic drug can inform about site and mechanistic aspects of action. Animal experiments such as in vivo electrophysiological recordings from spinal neurons, however, largely require anesthesia. The impact of the anesthesia on the interpretation of the experimental result has been mostly disregarded. Here we report major differences in basal neuronal activity and the effectiveness of morphine and gabapentin under different anesthetics in the rat neuropathic pain model of chronic constriction injury (CCI). We compared data on basal neuronal activity and drug-induced modulation of spinal wide dynamic range neurons in CCI under isoflurane anesthesia with results under pentobarbital anesthesia. Morphine inhibited spinal neuronal activity in CCI operated rats under both anesthetic conditions. Gabapentin, however, only partially reduced spinal activity when the experiment was performed under pentobarbital anesthesia. A marked inhibitory effect of gabapentin can be revealed by isoflurane anesthesia. It could be expected that drug profiles of clinically active agents are similar across neuropathic pain models. Instead, our results suggest that the choice of the anesthetic influences electrophysiological results to a greater extent than the surgical protocol used to induce nerve injury in an animal model of neuropathic pain.